INTRODUCTION
There is evidence that secretion of insulin is under negative feedback control both in isolated pancreatic islets as well as in the perfused pancreas. This was assumed since exogenous insulin diminishes the secretory response of insulin to glucose (Sodoyez, Sodoyez-Goffaux & Foà, 1969; Iversen & Miles, 1971 ; Ammon & Verspohl, 1976; Hagenloh & Ammon, 1982; Verspohl & Ammon, 1983) and since insulin antibodies, by inactivating freshly released insulin, augment glucose-mediated insulin secretion (Ziegler, Hahn & Klatt, 1972; Loreti, Dunbar, Chen & Foà, 1974; Verspohl, Händel & Ammon, 1979) . There have been contradictory results from in-vivo studies employing euglycaemic or hyperglycaemic clamps (Lilienquist, Horwitz, Jennings et al. 1978; Greenfield, Doberne, Kraemer et al. 1981; Waldhäusl, Gasic, Bratusch-Marrain et al. 1982 ; Bratusch-Marrain & Waldhäusl, 1985;  Argoud, Schade & Eaton, 1987) . In vitro, a negative feedback was not confirmed by several groups ; Schatz & Pfeiffer, 1976; Tanaka, Shima, Sawazaki et al. 1980) . Feedback control of hormone and/or neurotransmitter release is generally believed to occur through long-loop feedback (plasma concentration) or shortloop feedback (concentration of released hormones close to the secreting cell). It is difficult to detect shortloop feedback by using in-vivo experiments since the hormone concentration present in the plasma may not be representative of the concentration around the secretory cell. Hellman & Lernmark (1969) pointed out that insulin release from islet cells could be locally regulated and proposed a correlation between blood flow and insulin secretion. It has further been shown that pancreatic and islet blood flow is regulated by the glucose concentration in vivo (Vetterlein, Meyer, Reitemeyer et al. 1981 ; Jansson & Hellerström, 1983; Jansson, 1984; Qamar, Read & Mountford, 1986 ). Recovery of 2-7 and 5-4 pmol exogenous insulin/1 at flow rates of 1, 3 and 6 ml/min is shown in Fig. 1 
RESULTS
At flow rates of 1, 3 and 6 ml/min the insulin concen¬ tration in the effluent, at 11-1 and 16-7 mmol glucose/ 1, exhibited the typical biphasic pattern (Fig. 2) insulin concentration in the effluent (pmol/1) decreased with increasing flow rates (Fig. 2) . How¬ ever, when secreted insulin was calculated as the total amount over 30 min (AUC), higher values for insulin secretion were found at flow rates of 3 and 6 ml/min than at a low flow rate of 1 ml/min (Fig. 3) .
figure 3. Effect of ( ) ively. Perfusion with 5-4 pmol insulin/1 at 1 ml/min and 2-7 pmol insulin/1 at 3 ml/min did not affect insulin secretion, whereas 5-4 pmol/1 at 3 ml/min and (1969), Dunbar, McLaughlin, Walsh & Foà (1976) and Draznin, Goodman, Leitner & Sussman (1986 The observations made in this study, that exogenously added insulin (2-7-5-4 pmol/1) under certain conditions inhibited glucose-induced insulin secretion, also support a short-loop feedback. At a high glucose concentration (16-7 mmol/1), producing high insulin levels around the cells, the addition of 5-4 and 2-7 pmol exogenous insulin/1 inhibited insulin release at flow rates of 3 (except at 2-7 pmol/1) and 6 ml/min but not at 1 ml/min. This may be explained by a high self-inhibitory capacity of this perfusion sys¬ tem, which is probably due to the maximal glucose stimulation and the slow removal of insulin from the cells. In this case, 5-4 pmol exogenous insulin/1 may not be able to mediate an additional inhibitory effect. When insulin release was stimulated by a much lower glucose concentration (111 mmol/1), 2-7 pmol exogen¬ ous insulin/1 were sufficient to inhibit insulin secretion at all flow rates tested; additionally, the extent of the inhibitory action of this insulin concentration was closely related to the perfusion flow rate used, i.e. the more rapidly the medium together with the secreted insulin was removed, the larger was the inhibitory effect of exogenous insulin. Thus the perfusion system containing 111 mmol glucose/1 seems to be more sen¬ sitive to inhibition of insulin secretion by exogenous insulin compared with the situation when the system is nearly maximally stimulated by 16-7 mmol/1. Lower concentrations of exogenous insulin, therefore, are required for the inhibition of insulin release induced by 111 mmol glucose/1.
In conclusion, our results support the concept of a negative feedback inhibition of insulin secretion and provide indirect evidence that the concentration of insulin in the immediate vicinity of the cells is important for controlling the degree of inhibition, probably through a short-loop feedback mechanism.
